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OPERATION AND MAINTENANCE MANUAL
FLOOD PROTECTIVE WORKS

ASHUELOT RIVER BELOW KEENE, NEW HAMPSHIRE
FOREWORD

The suocessful functioning of flood protective works is not assured by
snagging and clearing and channel realigmment. If the chamnel is %o function
properly during flood perieds, it must be-earefully maintained during periods
of normal river stages,

The need for proper maintenance cmmmot be too highly stressed in view of the
fact that large dsmages may be incurred through failure of a coritical section in
flood time, caused by fallen trses or debris that would have been eliminabed by
proper mainteonance.

Necessary maintenance and proper operation require that respounsible local
-persons have & ‘thorough undsrstanding of the functions of the various units of
the system and the best methods of maintaining the system. It is the purpose of
this menual to provide complete information so that all parties may know their
responsibilities in maimbaining the flood protection system in accordance with
the regulations presecribed by the Secretary of War as amplified by this manuale

The Flood Conbtrol Acts approved 28 August 1937 as amended by the Flood
Control Acts approved 11 August 1939, 18 Angust 1941 and 24 July 1946 authore
ized the Secretary of the Army "To a2llet not to exceed $1,000,000 from any
appropriation herstofore or heresafber made for- any one fiseal year for flood
control, for removing accumulated snags and other debris, and clearing and
straightening the channel in navigsble streams and tritutaries thereof, when in
tlie opinion of the Chief of Enginesrs such work is advigable in the interest of
flood controls Provided, thet not more than $50,000 shall be expended for th.is
purpose for any single tributary from the a,pproprla.ti,on for any one fiscal year."

Upon establishment of the Department of Defense, the imp:mvemen'b of rivers
and harbors asnd other waberways for flood coubtrol and other purposes, formally
wder the jurisdiction of the Secretary of War, became the responsibility of the
Secretary of the Army. Reference therein to the Secretary of War and War Deparie
ment shall be construed to mesn respectively the Secretary of the Army and Deparit-
ment of the Army. Where reference is made to the District Bngineer in the Regue
lations included in this manual, it shall be construed to mean the Division Engl-
neer, New BEnglend Division, Corps of Engineers.

The channel is not designed to carry flood flows of major floods of rare and
infrequent occurremce, but only to increase the capacity in a orltleal reach of .
the river so that minor floods cen be passed without damages Serious flooding
gshould still be expsoted in the event heavy rainfall causes rumoff in excess of
the capacity of Surry Mountein Reservoir and the improved chammele
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SECTION I

INTRODUCTION

1-01, AUTHORIZATION. - Snagging and clearing work on the Ashuelot River,
below Keene, New Hampsnire was suthorized by the Chief of Engineers on 20 August
1953 in accordance with Section 1% of the 1916 Flood Control Acte (Public law
526, T9th Congress).

: 1-02, LOCATION. = The project is located along the Ashuelot River from the
Railroad Bridge in Keone to the covered bridge at Swanzy Station, a distance of
22,800 fest, as measured along the originel stream channel.

1=03, DESCRIPTION OF PROJECT. = The project consisted of the removal and
disposal of the following approximate quantitiessy 50 snags and debris, 260 troes,
145,000 cubie yards of meterial in bthe two cutoff channels, the overhenging branches
of 50 trees and 20 clump of trees, The total length of the cubtoff chamnels is
1,800 feet and they by-pass 5,600 feet of the meandering river channele

1=0l, PROTECTION PROVIDED. = The projeot will improve flow conditions in the
reach most critical to the operation of Surry Mountain Dam and Reservoir. The pre-
vious channel conditions seriously limited allowable discharges. With the larger
discharge permitted by the increased chamnel cepacity the emptying period will be
shortened and flood storage capacity will be available more guicklys

In addition to the bemefits to the reservoir operation, the project will be
of mabterial benefit to the Ciby of Keene,

8 Many houses in EKeene suffer wet cellars during periods of high ground
water table, Soms of these are located some distance from the rivere The improve=
ment of this chammel should shorben the period of high river stages and thus lower
the ground water table and reduce the duration and amount of cellar flooding.

be The drainage and sowerage systems for the City of Keene have flat
gradients and do not function well during periods of high waber. Local black flows
of rew sewage have occurred during the period of high watere The shorter periods
of bankfull stages will improve the functioning of these drains and sewerse.

¢e Farms loceted just below Surry Mountein Reservoir and between Keene
and Swengzey Station include hay fields in the river botbomse During emptying
periods for Surry Mounbain Reservoir these fields do not drain well and the ground
is either f£looded or +too soggy to work. The shorbening of the period of operation
for the Surry Mountain Reservoir will be of considerable assistance to these far=
mers by incereasing ‘the usability of thelr landse

1«05, CONSTRUCTION HISTORY. « Construction of the project was initiated on
% June 195l and completed on 26 August 1954 Om 15 September 195k the project
we.s turned over to the City of Keene for operation and maintenance. On 29 October
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195l;, ‘Laurence M, Pickett, Mayor of the City of Keene, accepted the projest on
behelf of the City. The emtire pro jeot was consbtruobted by the B & M Consbructbion
Cowy Incs, Ps O, Box 287, Hadley, ¥nasachusetts.

1-06, PLANS. = & set of two (2) drawings, dated October 1953 .designated
"SNAGGING AND CLEARING OF ASHUELOT RIVER BELOW KEENE, N,H,", sheet 1, Drawing
Number CTel-};0};8 and sheet 2, Drawing Number CT—L;-&O!Q show:.ng the pro ject as
designed end oomstructed, :i.s mcluéad in. Appendix-De.



SECTION II

LOCAL COOPERATION REQUIREMENTS

2=-01, FLOOD CONTROL ACTS. « Section 3 of the Flood Conbrol Aect approved Jume
22, 1936 (Public Ro. 738, 7h4th Congress) provides, "That hereafter no money ep-
propriated under authority of this Act shall be expended on the consbtruction of
any project until States, politieal subdivisions thereof, or other responsible

local agencies have given assursnces satisfactory to the Secretary of War that they
wills

"(a) Provide without cost to the United States all
lands, easements, and rights-of-way necessary
for the construction of the projech;

P(b) Hold and save the United States free from
damages due to the construction works, ands

"(s) Maintain and operete all the work after come
pletion in accordance with regulations proe
scribed by the Secretary of War,®

The Flood Conbrol Act of 1946, pursuant to the provisions of which comstruction
of the Snapzing end Clearing of Ashuelot River Below Keene, N.H. as authorized by
the Chief of Enginsers, requires that the provisions of local cooperation spscified
in Section 3 of the Flood Conbrol Act of June 22, 19%6 as amended,. shall apply.

. 2-02, ASSURANCES. = The City Council of the City of Keems, K.,H. passed a
Resolution on February l, 1954, suthorizing the Mayor %o sign assurances es des-
oribed ahove on behalf of the City, Authority for the City to enter inte such
agreements with the United States is contained in Chepter 5 revised laws of New
Hempshire 1942 entitled "Emergency Publis Works". This act aubhorizes a oity to
"aoquire real estate inbersst required for this work, to emter into contracts for

the purpose of this Project, and to accept ald from the Federal Govermment for
such work"e -

Copies of the assurences are given in Appendix B of this memuale



SECTION III

GENERAL REGULATIONS

%=0l, PURPOSE OF THIS MANUAL, -~ The purpose of this Manual is to prosent
detailed informefion to be used as & guide in complying with "Flood Control
Regulations » Maintenance and Operation of Flood Control Works" as approved by
the Acting Secretary of War on G August 19h), and published in the Federal Regise
ter on 17 August 19&&, a copy of which is bound in the back of this volume as
Appendix A. In executing assurances of local cooperation for the Ashuelot River
Project, the olty has agreed to maintein and operate the completed works in accordance
with those regulations., The regulations are intended to cover all loeal protection
pro jects constructed by the Deparitment throughout the United States, are gemeral in
nature, and obviously cannot give detailed instructions for the maintenance and operge
tion of a specific projects The details set forth in this Manual for maintenance
and operation of the Ashuelot River Project are intended to supplement the regulae
tions to permit obtaining all the bemefibs and protection against floods for which
the project was designed. TFailure to maintain and operate the project as required
by the regalations and as detailed herein can cause severe property losses and loss
of life and can result in an irreparable loss of confidence in the flood protection
system by citizens who have invested their funds on the basis of the protection which
it provides,

Z=02, GENERAL RULES AND REGULATIONS. ~ The applicable general rules of the
regulations prescribed by the Secretary of War ars in guotation marks below and
are defined further by remarks under each quotation.

®{1L) The structures and facilities conmstructed by the
United States for local flood protection shall be
continuously meinteined in such a manner and op=-
erated at sueh times and for such periods as may
be necessary to obtain the meximum benefits.”

(&) These requirements cannot be overstressed, and the city
avthorities must make adequate provisions for funds, personnel, equipment,
and materiels to allow for the proper maintenasnce and operation of the fleod
protection works,

"(2) The State, political subdivision thereof, or
other responsible local agency, which furnished
assurance that it will meintain and operate flood
control works in accordance with regulations
prescribed by the Secretary of War, as reguired
by law, shall appoint a permeanent committee con-
sisting of or headed by an official hereinafter
called the "Superintendent,? who shall be responsgi-
ble for the development and maintenance of, and
directly in charge of, an organization respounsible
for the efficient operstion and maintensnce of all
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of the structures snd facilities during flood periods and
for conbtinuous inspection and meintenance of the project
works during periods of low water, all without cost to
the United States,”

(a) The committee should be composed of competent members, preferably
men experienced in emgineering or construction work of a nature similar to the flood
protection works. The comittee must be given broad authority to carry out its res-
ponsibilities, The name, address, and office and home telephone mumbers of the Super-
intendent, and any changes thereof, shall be promptly furnished the Division Engineers

"(3) Not appliceble ®

"() No encroachment or trespass which will adversely eaffect
the efficient operation or meintenance of the project
works shall be permitted upon the rights=of-way for the
protective facilities,"

(8) The disposal of rubbish, erection of fences, or barriers, or
any form of obstruction to flow shall be prohibvited,

"(5) Yo improvement shall be passed over, under, or through
the walls, levees, improved channelz or floodways, nor
shall any excavation or comstruction be permitted within
the limits of the project right-of-way, nor shall any
change be made in any feature of the works without prior
determination by the District Engineer of the War Depart=-
ment or his authorized representatives that such improve-
ment, sxcavation, consbruction, or alteration will not
adversely affect the Mnctioning of the protective faci=
litiess Such improvements or alterations as may be found
to be desireble and permissible under the above determina-
tion shall be constructed in accordence with standard engle
neering practice., Advice regarding the effect of proposed
improvements or alterations on the functioning of the
project and information concerning methods of construction
acceptable under sztanderd engineering practice shall be
obtained from the District Engineer or if otherwise obe
tained, shall be submitted for his approval. Drawings or
prints showing such improvements or alterstions as finelly
constructed shall be furnished the District Engineer afber
completion of the worke"

(a) Any conbemplated improvements or alterations as outlined above
mast be submitted to the Corps of Engineers, Boston, Mass., and the approval of the
Division Engineer obbained prior to the oity authorizing the work, All reguests for
approval shall be in writing and complete drawings in duplicabe, one set of which
shall be in reproducible form, must be submitted along with a full description of
- the work inbended. The city will be held responsible for obbeining prior approval
from the Corps of -Bagineers for any improvements or alterabions proposed



by itself, privete parties or any public parties, The city shall furnish the
Division Enpineer aswbuilt -drawings in dupliecate of +the completed work,

"(4) It shall be the duty of the superintendent to submit
g semi-ammual report to the District Engineer covering
:'Lnspec-giona_ maintenance, and operation of the protective
works.

(a) Sece paragraph 305 of this manuval for instructions on sube
mitbing reportse

#{7) The District Fngineer or his euthorized representatives
shall have access at all times to all porbtions of the
protective works."”

(2) The Division Engineer or his representatives will make
periodic inspections of the protective works to determine if the project is
being properly maintasined and operated by the ciby,

"(8) Maintenence measures or repairs which the District
Engineer deems necessary shell be promptly teken
or made,”

(2) The city should mmintein the facilities and keep them in
good repair snd mnot wait for the Division Engineer to call such matbers to its
attention. Upon request, the Division Office will advise the city how to make
any major repairs to the facilities.

"(9) Not epplicable "

%(10) The War Departmemt will furnish local interests with
an Operation and Maintenemce Manual for each completed
pro ject, or separate useful part thereof, to assist
them in ca.rr%ing out their obligations under these
regulations,

(2) The flood control cormittes should familiarize itself with
the conbents of the memuel. The city authorities are encouraged to call on the
Division Office of the Corps of Engineers for any additional advice or instructe-
ions required by them in carrying out the ciby's obligations for maintaining end
opereting the flood protection facilitiese

%=0%¢ MAINTENANCE, - a, Maintensnce in this manual refers to the care
and upkeep of the completed construction work which was turmed over to the citye.
The War Department, through its Division Engineer, endeavored to design the
safest system possible, and to see that it was well comstructed. If the work
is neglected, there will be deterioration and possible failure in flood time
when there is dire need of dependeble protection.



be The organization which is responsible for maintenance should always
give thought to what it will do when the nmeed arises to operate., From experience
gained through mainbaining the different parts of the system, it will be in &
position to use them effectively in Hme of stresse

ce Maintenance involves regular inspection of the entire systems The
purpose of the inspection is to detect any deterioration or faulty operastion that
needs repair.

d, Each of the major features of your project will be discussed separately
with respect to the points that should be watched, as developed through the use of
gimilar structures over a long period of yearse

3mOlis OPERATION, = Operation in this manual refers to the actual use of the
various features of the protection works during flood periods of the river. It
is intended that the procedure outlined herein will be sufficient to insure proe
toction from floods to the design stage. However, advice relative to operation
mey be secured at any time from the Engineering Division of the New England Divi-
sion Office,

%m05, REPORTS. = The regulations prescribed by the Secretary of War eall for
semiwannual reports to be submitted by the Superintendent to the Division Engineer,
covering inspection, maintensnce snd operatbion, Inspection of the flood protective
facilities shall be mede immediately prior to flood seasons, immediately following
flodds and severe winds, and otherwise at intervals not exceeding 90 days as re- '
gquired by the regulations.

(1) Whereas spring is the season in which the majoriby of floods
have occurred, floods can ocour in any month of the yenr.

bs To assist the superintendent in meking his inspections and reports,
a sample form has been prepared end is included in Appendix C. The superintendent
shall have additional copies printed for use in submitting his reportse

“~¢o The semie-amnual reports should be submitted in triplicate to the
Division Engineer each February end Auguste. The reports will be submitbted In
letter form with copies of the imspection forms covering the inspections made
during the period of the reporte The reports shall cover the following points:

_ . {1) A descripbtion of the msintenance work performed in the pre=
ceding sixz monthse '

(2) The mumber end classification of men working on maintensnce,
regularly and intermittently.

(3) Description of sny work performed by contract on the repeir
or improvement of the projecte

(L) Deseription of use or operation of the system during the period
being reportede.



(5) Sugzestions relative to publioc cooperation aml comments concerning
public sentiment on the protection obtained are considered pertinent and desirable
date for inclusion in the report, but such date are not required.



SECTION IV

CUT.OFF CHANNELS

}i=01l, DESCRIPTION, = Two (2) cut-off chennels comstructed by the Corps of
Bngineers are located, respectively, approximately 500 feet above the mouth of
Ash Swamp Brook in Keene, and in the viecinity of the mouth of the South Brench of
Ashuelot River in Swanzey, The combined length of these two (2) cut-offs is 1,800
feet and they bypass approximetely 5,600 feet of winding river. The chamel in
this reach was obstructed by approximately L0 snags and 100 trees overhanging the
river or growing in the river channel., The combractor had the option of cone
structing these channels with a base width of 7O feet and vertical side slopes
or with a base width of 65 feet with 2 on 1 side slopes, The channel cross~-sections
were designed to approximate the natural chanmnels in the vicinity of the cub-offs
which have & width of 60 feet with side slopes varying from vertical to 1 on 1.
As constructed, the cub-off channels were over=excavated to some extent.

Lj=02, MAINTENANCE., = The regulations prescribed by the Secretary of War under
paragraph 208,10 (g) (1) give rules for the maintensnce of channels and floocdways.
These rules are quoted here to avoid cross references to the regulations. Brief
comments on the pearticular applicability of these rules to the Ashuelot River project
follow each quotstion.

"Channels and floodways « (1) Maintenance.
Poriodic inspections of improved channels and
floodways shall be mede by the Supsrintendent
to be certain thatg

"(i) The channel or floodway is clear of debris,
woeds, and wild growth.”

(a) A1L snags, debris and growth which would tend to restrict
the channel shall be removed promptly. However, care shall be exercised not
to disturb such growkh of grass or vegetabtion as would tend to stabilize the banks
of the channel,

"(41) The channel or floodway is not being re=
stricted by the depositing of waste materials,
building of umauthorized structures or other
encroachments,"”

(a) Dumping of waste materials or any types of encroachw
ment on the .chennel shall be prohibited and prompt sbteps shall be taken to
remove or have removed any such encroachments.

®(3i1) The capacity of the channel or floodway
is not being reduced by the formetion of shoals."



(a) Existence of shoal areas will be apparent from inspections
during times of low flow, Some degree of shoaling is to be expected. The larger
shoals which. retard flow and deflect flow so as to cause scour and caving banks
should be removed, Care should be exercised that slopes of the channels and exist=
ing banks are not undercut,

?(iv) Banks are not being demaged by rain or wave
wash, and that no sloughing of banks has occurred,”

(a) Serious damasge by rain or wave wash is not expected., Consi=
derable sloughing of banks will occur until the gradient in the new chamnel is esta=
blishede Where sloughing ocours on the oubside of bends due to undercutting of the
bank, it should be stopped to prevent meandering or increesed lemgth of the channel.
In these locations, the lower part of the bank shall be protecteds OSmell trees or
brush anchored to the bank, rocks, coarse gravel or other forms of benk protection
shall be used to check the flow and resist scours '

"(v) Not 8pplicablememmmmmmonms I

"(vi) Approach and egress channels adjacent to the
improved chennel or floodway are sufficiently clear

of obstructions and debris to permit proper functioning
of the project workse"

(2) 1In order for this project to function properly, the channels
of the Ashuelot River must be maintained in such condition that it is capable of
carrying flood flows and not cause the river to back up, thus nullifying the effect
of the cuk=off chennelss | )

"Such inspection shall be made prior to the begine
ning of the flood season and otherwise at inter=
vals not to exceed 90 days, Tmmediate steps will
be taken to remedy any adverse condibtions dise
closed by such inspections, Measures will be taken
by the Superintendent to promote the growth of grass
on bank slopes and earth deflection dikes., The
Superintendent shall provide for periodic repair and
cleaning of debris basins, check dams, and related
structures as may be necessarys"

14=0%, OPERATION. = The regulations prescribed by the Secretary of War under
peragraph 208,10 (g) (2) give rules for operation of channels and floodways,
These rules, gquoted here to avold cross reference, are self-explspatory and ro-
gquire no amplification with regard to the Ashuelot River project.

"(2) Operation. = Both benks of the channel shell
be patrolled during periods of high water, and
measures shall be taken to protect those reaches
being attacked by the current or by wave washe
Appropriate measures shall be taken to prevent the
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formation of jams of ice or debriss. Large objects
which become lodged against the bank shall be re=-
movede. The improved chanmel or floodway shall be
thoroughly inspected immediately following each
major high water period. 4s soon as practicable
thereafter, all snags and other debris shall be re
moved and all dammge to banks, riprep, deflection
dikes end walls, drainage outlets, or other flood
control structures repaired.”

= 11 =



SECTION ¥

DRAWINGS AND SPECIFPICATIONS

5~01, DRAWINGS AND SPECIFICATIONS. ~ & complete set of plans and specifi-
cations were furnished to the City'ofifbene et the time of the construction of
the projecte A full=msize set of plans showing ‘the project as actually constructed
was furnished the City at the time of transmittal of this Manuale Reduced prints

of these drawings are included in Appendix De.
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APPENDIX A

REGULATIONS PRESCRIBED
by the

SECRETARY OF WAR



TITLE 33—NAVIGATION AND
NAVIGABLE WATERS

Chapter II—Corps of Engineers,
Department

War

PART 208—Froon CONTROL REGULATIONS

MAINTENANCE AND OPERATION OF TLOOR
CONTROL WORKS

Pursuant to the provisions of sectivn 3
of the Act of Congress epproved June 22,
1936, as amended and supplemented (49
Stat. 1571; 50 Stat. 877; and 55 Stat.
638; 33 U. 8. €. 10lc; T0lc-1), the fol-
lowing regulations are hereby prescribed
to govern the maintenance and opera-
ticn of flvod control works:

§ 208.10 Local fiood protection works;
maintenance and operation of structures
and [fgcilities—(a) General, (1) The
structures and facilities constructed by
the United Btates for local flood protec-
tion shall be continuously maintained in
such a manner and operated at such
times and for such periods as may be
necessary to obtain the maximum
benefits,

(3) The State, political subdivision
thereof, or other responsible local
agency, which furnished assurance that
1t will maintain and operate Acod ccn-
trol works in accordance with regula-
tions prescribed by the Secretary of War,
a8 required by law, shall appoint a per-
manent commitiee consisting of ar
headed by an officiel hereinafter called
the “Superintendent,” who shall be re-
sponsible for the development and main-
tenance of, and directly in charge of, an
organization responsible for the efficlent
operation and maintenance of all of the
structures and facilities during flocd
periods and for continuous inspection
and maintenance of the project works
during perfods of low water, all without
¢ost to the United States.

(3) A reserve supply of materials
needed during & flood emergency shall
be kept on hand at sli times,

{4¢) No encroachment or trespass
which will adversely affect the efficient
operation or maintenance of the project
works shall be permitted upon the rights-
of-way for the protective facilities.

(6) No improvement shall be passed
over, under, or through the walls, levees,
improved channels or floodways, nor
shail any excavation or construction be
permitted within the Iimits of the proi-
ect right-of-way, nor shall any change
be made in any feature of the works
without prior determination by the Dis-
trict Engineer of the War Department
or his authorized representative that
such Improvement, excavation, construc-
tion, or alteration will not adversely af-
fect the functioning of the protective
fecilities. Such improvements or alter-
ations as may be found to be desirabie
and permissible under the above de-
termination shall be constructed in ac-
cordance with standard engineering
practice. Advice regarding the effect of
proposed improvements or alteratlons
on the functioning of the project and in-
formation concerning methods of con-
struction acceptable under standard en-
gineering practice shall be obtained from
the District Engineer or, if otherwise
aobtained, shall be submitted for his ap-
proval, Drawings or prints showing
such improvements or alterations as

nally constructed shall be furnished the
Dist:ict Engineer afier compietion of the
work.

ARMY NLD BONTON

(@) It shall he the duty of the super-
intendent to submit s semiannual report
to the District Engineer covering inspec-
tion, maintenance, and operation of the
protective works.

(7} The District Engineer or his au-«
thorized representatives shall have ac-
cess at g1l titnes to all portions of the pro-
tective works.

(8) Maintenance measures or repairs
which the Distriet Engineer deems nec-
essary ahall be promptly taken or made.

(92 Appropriate measures shsll be
taken by local authorities to insure that
the activities of &ll local organizations
operating public or private facilities con-
nected with the protective works are co-
ordinated with thosw of the Superintend-
ent's organization during food perlods.

(10) The War Department will furnish
local interests with an Operation and
Maintenance Manual for each completed
project, or separate useful part thereof,
to assist them in carrying out their ob-
Hgations under these regulations.

() Levees—(1} Mainlenance. The
Buperintendent shall provide at all times
such maintenance as may be required to
insure serviceability of the structures in
titne of flood. Measutres shall be taken
to promote the growth of sod, extermi-
nate burrowing animals, and to provide
for routine mowing of the grass and
weeds, removal of wild growth and drift
deposits, and repair of damage caused by
erosion or other forces. Where prac-
ticable, measures shall be taken to retard
bank erosion by planting of willows or
other suitable growth on areas riverward
of the levees. Pericdic inspections shall
be made by the Superintendent to insure
that the above mainilenance measures
are heing effectively carried out and,
further, to be certain that:

1) No unusual settlement, sloughing,
or material loss of grade or levee cross
section has taken place;

(1} No caving has occurred on elther
the iand side or the river side of the levee
which might affect the stability of the
levee section;

(ili} No seepage, saturated areas, or
sand boils are occurring;

(iv) Toe drainage systems and pres-
sure relief wells are in good working con-
dition, and that such faciuuties are not
becoming clogged:

(v} Drains through the levees and
gates on said drafs are in good working
condition;

(vi) No revetment work or riprap has
been displaced, washed out, or removed;

(vil) No action is being taken,; such
as burning grass and weeds during in-
appropriate seasons, which will retard
or destroy the growth of sod;

{vitl} Access roads t¢ and on the levee
are belng properiy maintained;

(x) Cattle guards and gates are in
good condition;

{x) Crown of levee I5 shaped 30 as to
drain readily, and roadway thereon, if
any, is well shaped and meaintained;

(x1) There is no unauthorized grazing
or vehicular traffic on the levees;

{(xii) Encroachments are not being
made on the levee right-of-way which
might endanger the structure or hinder
its proper and efcient functioning dur-
in times of emergency.

Such inspections shall be made im-
mediately prior to the beginning of the
flood season; immediately following each
major high water period, and otherwise
at Intervals not exceeding $0 days, and
such intermediate times as may be neces-
sary to insure the best possible care of

the levee. Immediate steps will be taken
to correct dangerous conditions discloseu
by such Inspections. Regular mainte-
nance repair measures shall be accom-
plished during the appropriate season
a3 scheduled by the Buperintendent,

(2) Operation. During flocd periods
the levee shall be patrotled continuously
to locate possible sand boils or unusual
wetness of the landward slope and to be
certain that:

(i} There are no indications of slides
or sloughs developing;

(11) Wave wash or scouring action is
not cecurring;

(iif} No low reaches of levee exist
which may be overtopped;

(iv) Nb other conditions exist which
might endanger the structure.

Appropriate advance measures will be
taken to insure the availability of ade-
quate labor and materinls to meet all
contingencies. Immediate steps will be
taken to control any condition which
endangers the levee and to repair the
damaged section.

(¢) Flood walis.—(1) Mainilenance,
Perlodic inspections shall be made by the
Buperintendent to be certain that:

(1) No seepage, saturated areas, or
sand boils are occurring;

({i) No undue settlement has occurred
which affects the stability of the wall or
{ts water tighiness;

(1ii} No trees exist, the roots of which
might extend under the wall and ofter
accelerated seepage paths;

(fv) The concrete has not undergone
cracking, chipping, or breeking to an
extent which might affect the stability
of the wall or its water tightness;

{v) There are no encroachments upon
the right-of-way which might endanger
the structure or hinder its functioning
in time of flpod;

(vi) Care is being exercised to pre-
vent accumulation of trash and debrils
adjecent to walls, and to tnsure that no
fires are being built near them;

{(vli) No bank caving conditions exist
rivetward of the wall which might en-
danger its stability; -

(vill) Toe drainage systems and pres-
sure reliaf wells are in good working con-
dition, and that such facilitlex are not
becoming clogged.

Such inspections shall be made imme-
diately prior to the beginning of the flood
season, immediately following each ma-
jor high water period, and otherwise at
intervals not exceeding 90 days. Meas~
ures to eliminate encroachments and ef-
fect repairs found necessary by such in-
spections shall be undertaken immedi-
ately. All repairs shall be accomplished
by methods acceptable in standard en-
gineering practice.

(2) Operation. Continucus patrol of
the wall shall be maintained during flood
periods to locate possible leakage at mon-
olith joints or seepage underneath the
wall. Floating plant or boats will not be
allowed to lle against or tle up to the
wall. B8hould it become necessary during
& flood emergency to pass anchor cables
over the wall, adequate measures shall
be taken to protect the concrete and con-
struction joints. Immediate steps shall
be taken to correct any condition which
endangers the stability of the wall.

(d) Drainage structures—(1) Maini. -
nence. Adequate measures shail be taken
to insure that inlet and outlet channels
are kept open and that trash, drift, or
debris is not allowed to acoumulate neai
dralnage structures. Flap gates and
manually operated gates and valves on
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drainage structures shall be examined,
ofled, and trial operated at least once
every 90 days, Where drainage struc-
tures are provided with stop lug or other
emergency closures, the condition of the
equipment and its housing shall be in-
spected regularly and a trial installation
of the emergency closure shall be made
at least once each year. Pericdic inspec-
tions shall be made by the Superintend-
ent to be certain that:

(1) Pipes, gates, operating mechanism,
riprap, and headwalls are in good con-
dition;

{i1) Inlet and outlet channels are open,;

(il) Care is being exercised to prevent
the accumulation of .trash and debris
near the structures and that no fires are
being built near bituminous coated pipes;

(iv) Erosion is not cccurring adjacent
to the structure which might endanger
Its water tightness or stability.

Immediate steps will be taken to re-
pair damage, replace missing or broken
parts, or remedy adverse conditions dis-
closed by such inspections.

(2) Operation, Whenever high water
conditicns impend, all gates will be in-
spected & short time before water reaches
the Invert of thé pipe and any object
which might prevent closure of the gate
shall be removed. Automatic gates shall
be closely observed until it has been as-
certained that they are securely closed.
Manually operated gates and valves shall
be closed as necessary to prevent inflow
of flood water. All drainage structures
in levees shall be inspected freguently
during flcods to ascertaln whether seep-
age Is taking place along the lines of
their contact with the embankment.
Immediate steps shall be taken to cor-
rect any adverse condition.

(e) Closure structures—(1) Mainie-
nance. Closure structures for traffic
openings shall be inspected by the-super-
intendent every 80 days to be certain
that:

(1) No parts are missing, )

(i) Metel parts are asdequately cov-
ered with paint,;

¢iffy All movable parts are in satis-
factory working order,

{y) Proper closure can be made
promptly when necessary;

(v) Sufficient materials are on hand
for the erection of sand bag clesures and
that the location of such materials will
be readily accessible in times of emer-
gency.

Tools and parts shall not be removed
for other use. Trial erections of one or
more closure structures shall be made
once each year, alternating the struc-
tures chosen so that eacil gateé will be
erected at least once In each 3-year pe-
riod, Trial erection of all closure strue-
tures shall be made whenever & change is
made in key operating personnel. Where
rallroad operation makes trial erection of
& closure structure infeasible, rigorous
{nspection and drill bf operating per-
sonnel may be substituted therefor.
Trial erection of sand bag closures is not
required. Closure materials will be care-
fully checked prior to and following
flocd pericds, and damaged or missing
parts shall be repalred or replaced im-
mediately.

(2) Operation. Erection of each mov-
able closure shall be started in sufficient
time to permit completlon before fiood
waters reach the top of the structure
slll. Information regarding the proper
method of erecting each individual clos-
ure structure, together with an estimate
of the time required by an experienced
erew to complete itg erection will be glven

in the Operation and Maintenance Man-
ual whigh will be furnished local interests
upon completion of the project. Closure
structures will be Inspected frequently
during food pertods to ascertain that no
undue leakage 1s occwrring and that
drains provided to care for ordinary leak-
age are functioning properly. Bcats or
floating plant shall not be allowed to tie
ip to closure structures or to discharge
passengers or cargo over them, '

(f) Pumping ovlants—(1) Mainte-
nance. Pumping plants shall be inspected
by the Superintendent at intervals not
to exceed 30 days during fipod seasons
and 90 days during off-flced seasons to
ingtire that all equipment is in order for
Instant use. At regular intervals, proper
measures shall be taken to provide for
cleaning plant, buildings, and equpment,
repainting as necessary, and lubricating
all machinery Adequate supplies of
lubricants for all types of machines, fuel
for gasoline ot diesel powered equipment,
and fMush lghts or lanterns for emergency
lighting shall be kevt on hand at all
times. ‘Telephone service shall he main-
tained at pumping plants. Al equip-
ment, including switch gear, transform-
ers, motors, pumps, valves, and gates
shall be trial operated and checked at
least once every 90 days. Megger tests
of all insulation shall be made whenever
wiring has been subjected to undue damp-
ness and otherwise at intervals not to
exceed one year. A record shall be kept
showing the results of such tests. Wir~
ing disclosed to be in an unsatisfactory
condition by such tests shall be brought
to a satisfactory condition or shall be
promptly replaced. Dlesel and gasoline
engines shall be started at such inter-
vals and allowed to run for such length
of time as may be necessary to insure
thelr serviceability in times of emer-
gency. Only skilled electricians and me-
chanics shall be employed on tests and
repatts. Operating personnel for the
ptant shall be present during tests, Any
equipment removed from the station for
repalr or replacement shall be returned
or replaced as soon as practicable and
shall ke trial operated after reinstsl-
lation. Repalrs requiring removal of
equipment from the plant shall be made
during off-flood seasons insofar as prac-
ticahble.

(2) Operation. Competent operators
shall be on duty at pumping plants when-
ever it appears that necessity for pump
operation is imminent. The operstor
shall thoroughly inspect, trial operate,
and place In readiness all plant equip-
ment. The operator shall be familiar
with the equipment manufacturers’ in-
structions and drawings and with the
“Operaling Instructions” for each sta-
tion. The equipment shall be operated
in accordance with the above-mentioned
“Operating Instructions” and care ghall
be exercised that proper lubrication is
belng supplied all equipment, and that no
overheating, undue vibration or noise lIs
occurring. Immediately upon flnal re-
cession of flood waters, the pumping ata-
tion shall be thoroughly cleaned, pump
house sumps fushed, and equipment
thoroughly inspected, ofled and greased.
A record or log of pumping plant opera-
tion shall be kept for each station, & copy
of which shall be furnished the District
Engineer followinhg each flood,

(g) Channels and foodways — (1)
Muaintenance, Periodic inspections of
improved channels and Scodways shall
be made by the Superintendent to he
certain that:

(1) The channel or ficodway is ¢lear of
debris, weeds, and wild growth;

(1) The channel! or floodway is not
being restricted by the depositing of
waste materials, buflding of unauthor~
ized structures or other encroachments:

({}{) The capacity of the channel or
floodaway is not being reduced by the
formation of shosls;

(iv) Banks are not belng damaged by
rain or wave wash, and that no slough-
irmg of banks has occurred;

(v} Riprap sections and defiection
dikes and walis are in good condition;

(vl) Approach and egress channels
adjacent to the improved channel or
floodway are sufficiently clear of obstruc-
tions and debris to permit proper func-
tioning of the project works.

Buch inspecticns shall be made prior to
the beginning of the ficod season and
otherwise at intervals not to exceed 90
days. Immediate steps will be taken to
remedy any adverse conditions disciosed
by such inspections. Measures will be
taken by the Buperintendent to promote
the growth of grass on bank slopes and
earth deflection dikes, The Buperin-
tendent shall provide for periodic repair
and cleaning of  debris basins, check
dams, and related structures as may be
NeCessary.

() Operation. Both banks of the
channel shall be patrolled during periods
of high water, and measures shall be
taken to protect those reaches being at-~
tacked by the current or by wave wash.
Appropriate measures shall be taken to
preven: the formation of jams of ice or
debris. Large objects which become
lodged against the bank shall be re-
moved. The improved channel or flood-
way shall be thoroughly Inspected imme-
diately following each major high water
period. As soon as practicable there-
after, all snags and other debris shall be
removed and all damage to hanks, riprap,
deflection dikes and walls, drainage out-
lets, or other flood control structures

repaired.
(h) Miscellaneous  facilities — (1)
Maintenarnce. Miscellaneous structures

and facilitles constructed ss a part of
the protective works and other structures
and facllities which function as a pari
of, or affect the efficient functioning of
the protective works, shall be periodically
inspected by the Buperintendent and ap-
pbropriate maintengnce measures taken.
Damaged or unserviceable parts shall be
repaired or replaced without delay.
Areas used for ponding in connection
with pumping plants or for temporary
storage of Interior run-off during fAood
pericds shall not be allowed to become
filled with siit, debris, or dumped ma-
tertal. The Buperintendent shall iake
proper steps {o preveni restriction of
bridge openings and, where practicabie,
shall provide for temporary raising dur-
ing foods of bridges which restrict chan-
nel capacities during high flows.

(2} Ogperation. Miscellaneous facili-
ties shall be operated to prevent or re-
duce flooding during perlods of high
water. ‘Those facilities constructed as
& part of the protective works shall rot
be used for purposes other than flood pro-
tection without approval of the Diastrict
Fnglneer unless designed therefor. (49
Stat. 1571, 50 Stat. 877; and 55 Stat, 438;
33 U.S.C. T0ic; T0lc-1) (Regs. @ August
1944, CE SPEWE)

[sEAL] J. A, Urio,

Major Genera,
The Adjutant General,

{F. R. Doc. 44-12285; Filed, August 16, 1944;
9:44 a.m.]
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CITY OF KEENE
Wow Hampshire

Office of
The City Clerk

Pebruary 5 195L

TO WHOM IT MAY CONCERN:

| I, Lena Fo Warren, City Clerk of the City of Keens,
Now Hampshire, and Clerk of the City Coumeil, hereby certify that the
attached is a true copy of a Resolution adopted by the City Council at
& regular meeting held on February li, 1954. All members present with
excepbion of' one member. By a showiﬁg of hands all members voted in favor
of adoption of Resolution.

Attests _/s/ Lena Fe Warren
“Tity Clerk, Keene, New Hampshire
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CITY OF EEENE

IN THE YEAR OF OUR LORD ONE THOUSAND WINE HUNDRED Fifty-four

A RESOLUTION Relating to "Snagging” and clearing of Ashuelot River

Resolved by the City Coumcil of the City of Keene, as follows:

That the Mayor be empowered to negotiate and execute necessary
assurances and other instruments between the City of Eeene and the Water
Resources Board of the State of New Hempshire a.nd/ or the Corps of Engineers,
Depertment of the Army, in commection with the snagging and clearing of
the Ashuelot River as indicated om two meps designated "Smagging and clearing
of Ashuelot River below Keene, New Hampshire-plan and sections #1 and #2 -
both plans being dated October 1953 end numbered CT <l=li0l8 and CT «hli0Lo"
respectively on file in the office of the City Englneer,
be it further Resolved that the Engineer and City Solicitor procure all
necessary permits snd easements required for the project and submit said
instruments to the Corps of Engineers, Department of the Army, for approval,
and be it further Resolved that a resolution relating to "Snags®, Ashuelot

River", passed October 15, 1953, is hereby repealeds

Laurence M, Pioket /s/
Mayor, Keene, New Hampshire

PASSED February L, 1954

A true co
Abtest: /Es?}" Lena F, Warren
City Clerk, Keene, New Hampshire
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ASSURANCE OF THE CITY OF KEENE, NBW HAMPSHIRE

WHEREAS, the Flood Control Act approved 28 August 1937 as amended by
The Flood Control Aéﬁs approved 11 August 1939, 18 August 1041l end 2 July 1946 author-
ized the Secvetary of the Army ™o allot not to exceed one million dollars ($1,000,000,00)
from any appropriations heretofore or hereafter made for any one fisocal year for flood
control, for removing accumulated snags and other debris, and clearing and gtraightening
the channel in nevigable streams and tributaries thereof, when in the opinion of the
Chief oé Engineers such work is advisable in the interests of flood controls Provided,
That not;ﬁore then fifty thowsand dollars {$50,000,00) shall be expended for this pur=
pose for any single tributary for the appropriations for any one fiscal yoar”s and

WHEREAS, the Secretary of the Army, under authority of Section 13 of
said Flood Control Act of 1946 approved 2l July 1946, has allotted funds for snagging
and clearing of thelAshuelot River for flood conbrol purposes, which work is indieated
on two maps designated "Snagging and c¢learing of Ashuelot River below Keene, New Hamp=-
shire = Plan and Sections Noo 1 and No, 2 - both Plans being dated October 1953 and
numbered CT « L - LOLB and CT = L « LOLO", copies of which maps are attached hereto
- and made a part hersof; and

WHEREAS, the construction work is to be prosecuted under the direction
of the Secretary of the Army and the Supervision of the Chief of Enginsers, Corps of
Engineers, United States Armys; and

WHEREAS, said work of chaxmel improvement is subject to érovisions
of Section 3 of the Flood Control Act of 1936 which provides that no money will be
expended on the construetion of any project until States, politicel subdivisions
thereof, or othsr responsible local agencies have given Assurances to the Secretary
of the Army thet they will (a) provide without cost to the United States all lands,
easements, and rights-of-way necessary for the construction of the project; (b)
hold and save the United States free from demages due to the construction works;
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(¢) meintain and operate all the works after completion in accordance with regulations
presoribed by the Secretary of the Army; and

WHEREAS, the said City desires to prosecﬁfe this Project;

NOW, THEREFORE, the City of Keene, New Hampshire hereby Agsures the
United States of America as followss

(a) Tt will provide without cost to the United States of America, all
lands, easements snd rights-of-way necessary for the construction of the Project,

(b) Tt will hold and save the United States of Americe free from dem-
ages due to the comstruction works,

(e¢) Tt will meintain and operate all the works after completion in
accordance with regulations prescribed by the Secretary of the Army.

IN WITNESS WHEREOF, ws, the Mayor and City Council of the City of
Keene, New Hampshire, acting for and on behalf of said City of Keene, under aubhority
of Resolution dated February L, 1954, adopted by the City Council of the City of
Kesne have exeeﬁted the within Assurance and caused the corporate seal of said City
of Keene to be affixed hereto this lith day of February 1954.

Signed and Sealed CITY OF KEENE, NEW HAMPSHIRE
in presence ofs

/s/ Lens, F. Warren Byg/ s/ Leurence M, Pickebt, Mayor

12 February , 1954

The within Assurance is hereby accepbed for and on behalf of the
United States of America.

UNITED STATES OF AMERICA

2/L/5h By:/s/ Lo Ho Hewitt
Approved as to form L, H, HEWIIT ,

s/ Baward J. O'Brien Colonel, Corps of Engineers
City Solicitor Division Engineer

Contracting Officer
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APPENDIX C

INSPECTION REPORT FORM




1.

2o

3.

SNAGGING AND CLEARING ASHUELOT RIVER
BELOW KEENE, NEW HAMPSHIRE
INSPECTION REPORT

FOR PERIOD

Originel River

ae Date inspected by Superintendent
be Gemeral condition of river bed regarding snags and
debria

ce Heve any trees fallen or beoome about to fall into

the river?

d. Have the banks been damaged by serious scouy, rain
or wave wash?

6o Describe deficiencies, inecluding location, and
corrective measures planned

Cut-off Channels

a. Date inspected by Su?erintendent
be General condition of channels ‘

cs Has the capacity of the channels heen reduced due
to growth of vegetation, shoaling, or other
encroechments? - ’

d; Describe deficiencies, including location, amd . ..o
~ corrective measures planned

General

8. Have all deficienscies noted in pervious Inspection
Report besn corrected?

be Has eny high weter been experienced since the last
Inspection Report?

If so, describe briefly, including dates,
height of water, and effect on protestive
works

Submitted:
(Signed)

Superintendent

(Date)
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DRAWINGS

Title : ' Dr_a.w‘ Noe

PLANS AND CROSS SECTICNS

Snageing and Clearing of Ashuelot River Below Ecene, N. He

Plan and Sections Noe 1 CT-4-Li0li8
Plan and Sections No. 2 CT=L=-10li0
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